Impact of concentrations of glycated hemoglobin, alpha-tocopherol, copper, and manganese on oxidation of low-density lipoproteins in patients with type I diabetes, type II diabetes and control subjects.
The late organ complications in diabetic patients are associated with enhanced oxidation of low-density lipoproteins (LDL). The role of vitamin and trace metal concentrations in this process is not clear. Therefore, we compared the oxidative susceptibility and alpha-tocopherol concentration of LDL with the levels of glycated hemoglobin (HbA1c), copper and manganese. Sixty-three diabetic patients (23 female and 40 male; 53 of type II, 10 of type I) and 35 control subjects (17 female and 18 male) were investigated. The in vitro-formation of conjugated dienes in purified LDL preparations in the presence of copper was followed as absorbance at 234 nm. LDL exhibited a shorter lagtime (44.5 +/- 10.1 vs. 67.8 +/- 16.0 and 50.1 +/- 14.3 vs. 68.8 +/- 14.6 min) for type I and type II diabetic patients vs. sex and age-matched controls, P < 0.001. For all subjects together the lagtime was inversely correlated to HbA1c (r = -0.230, P = 0.023) and positively correlated to LDL alpha-tocopherol/LDL (mol/mol). This ratio was lower in diabetic patients (P < 0.01 for type II) than in control subjects. The copper and manganese plasma levels were not different between diabetic and nondiabetic groups. However, parameters of LDL oxidizability (amount and rate of oxidation) were positively correlated with both copper and manganese concentrations. We conclude that in diabetes the resistance of LDL against oxidation is diminished in relation to the quality of glucose control.